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(54) SLIDING TYPE DYNAMOMETER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sliding type 
dynamometer wherein a distance regulation between two 
gripping elements can be quickly performed by a simple 
operation. 

SOLUTION: This dynamometer (1) has two gripping bars 
(2a) and (2b). In such a dynamometer (1), a sliding unit 
(3) which slidably connects two gripping bars (2a) and 
(2b), and a releasing element (4) which fixes/releases 
the action of the sliding unit (3) are provided. Thus, an 
interval between the two gripping bars (2a) and (2b) can 
be freely changed/regulated. In this case, the sliding unit 
(3) is provided on both ends of the gripping unit (2), and 
the right and left releasing elements (4) and (4) which 
are provided on the right and left sliding units (3) and (3) 
are integrally connected by a releasing bar (5) for the 
sliding type dynamometer. 
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[M] WMtz-f t*i/U#-x-5-u >i7;i K 

• (Aero 

z <t ic j: o rSffllHIfttt 2 -ft^v'J tP— x— 5 — U 
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[ttlfKXOfliH] 

[»*3ii] 80°cr% io»oj»«iaa. <kt»8o% 

eropyrum pernix) lcH-r&fft£4fe**g>fll t>*i£ 1**^1 

[»**3] TEa>(1)XI*(2)a>#»J**U:*-^h\ 

(1) EM»#1flDttaEJU**&ft*#'J** h\ 

(2) EW«#10>ttaiE5l]^6ft**U5?» Klcfc 

T^+i^u*— x-5-u >^tju k^— tfssttt*-r* 

[■ ** 4 ] Tf E<7> (1 ) X (* (2) "J ^< ^ K 1 3 — K 
r*#U»^U3J-^ h\ (1)EM*#20)7'5yMB$Ufr 
fcttStfU"*^ h\ (2)E5U»-^2a>7 5y»E5Ul::fc 

1(7>2~^^v'j7t;-x-5-U >»7;uK7-tf;M^ 

[Ht#E5] TEO)(1)X(*(2)(Z)7HU^^ h\ (DIB 
5»J#-*2(D7 r 5yKE^j3b^«:*7K , J'<^ , 5 1 h\ (2)E*« 

-spot s j mn&t)<m<DT 5 y &85Si::s& 

£ tuft i> liteco T a y K«X a<« AX i*tt*n * tit- *° u 

Ktfeot, if*«[ia)2-T r ^-^r^U7t<— X-5-'J 

[unoiMftiim] 

[000 1] 

ft+v U tf— X-5- u >H7;u K ^ — tf £ &2-^r 
X-5-'J >H7;u K^— ifta- K-r*a 

X-5-U >S7JL/ — tf (EC4. 1.2.4)1*. 
[0 0 0 2] 

l7Jb — if (EC4. 1 . 2. 4) (J21TDERA t Bgffr) li. hbR 



4b^£^J&lT£ Z i: *<«ftS*tT l^*. (Angew. Chem. 
Int. Ed. 39,1352-1374 (2000)) 

[0 0 0 3] DERAIL J: or»&ttfcSJ61*l*. 3fe^;*Sti 

£o Synthesis, 1469-1472 (1999)lz(i. fet**> 

Stt £ **• S^Mfextf? P > (epot i lone) O^jSft if 

*Sttl*«<. RJtlc(***0)B«A<j&KT?*y, ffiE 
X7K^D><D*Mf*<D*Ji^ei** @ft^308mg£*l|£f- 
#>f:z368mg(3500U) (Jt»«3#B)36<ia5-e&S. J£lE 

[0 0 0 4] 

L<^l>WS^ti£#L-CLN^ 0 WSMMO-23438 
74**l::(** &»&BThermococcus sp. B-1001t*ft*fl> 

W-f *c£*<EftS*LTl*5o L^L. a#f»SS*<D 
2-f r ^-^ri> l J X-5-U >17^ K^— tf (DERA) lc 

[00 0 5] jBff»iX7P/W7A ■ ^;U-^^X(A 
eropyrum pern i x) I* B *a>a55*»*ai*^ £ JIBS * ttfn 

S*(Z)DERAi:(D*agltt^f). E9»J#*3rc L^"T ^ ^ U 
/l-f 1 KE#iM)ERA£=3— K*T*0RF(*"— ^>U— x-f > 
^*^Lx— A)<t LTtt^^ttrL^^o (DNA Research, 6, 
83-101. (1999))C<D*QBI^So*#. PB^JS^-3lC7F-r^ 
^ U*^ KlE^j^xTP/W^A - ^;U-^^X0^V 
PCRJSJ£-efl»«L«lffia. 161fI^7XS 
KpET11a|c»AL. tfl)^7X3 Kt*Ml:^a 
&m£-&tzrf. 5tmLtz$ >/^7f"li. DERAJSttl* 

[0 0 0 6] 

%Z$tlz2-^rl-*-ist) tP— X-5-U K^— tf (DER 

A)?£te£JlfciJU DERAStt*JB«i: Lr«»*ittt"C. 

OlHft&JlttiJ. *^»ft3ettt*LTl^fc. * 
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u tz slb^ it v y a urn y tts * ti x t * fcit e^- cb 

G-e&£*><. X7P/W7A • ^<;u— ^ <7X-ei£&$#<7) 
BB»3 K>-Cfc*TT635<fiJHS*i*Ci:3&<y^ 
Bt**B*-C««-**iTl^o (Extremophi les 4 333- 
341 2000^) 

*B**«0>*£*Bl=«*iMK 

fco *»Blcte^T*S*-t±4lcfcfcy. B»3K>S 
TTG**Sk ATGl::*iJtLfcE*J»»5l::**#y 

H»tt£«AfcDERAStt£«BLfc. 
[0 0 0 7] 

- /<;u~ y^x(Aeropyrum pernix KDI4. mit^WSZ 

nm±mmiMnitaBt^». a¥-c*«(»iw*jcii98 

20) o 17P/W7A ■ *;U-^X§fefe<*DNAIi. flj* 
14. Biochmica et Biophysica Acta, 72 619 (1963)0)73 

>^l^ffll^*ifefett:DNA7 -f ^ 'J —14. «*.lipUC18fc 

£0 2-r**">y tK-X-5-U >gTT>iU K^— tf (DERA) 
(OSttaHSai*. Eur. J.Biochem. 125,561-566 (1982 
XI*. J. Am. Chem. Soc. , vol 117 3333-3339 (1995 

[0 0 0 8] B*a>flfflU:HLTI4. Biochmica et Bio 
physica Acta, 1118 130-133 (1992)*. ttfi] 
**bl*lzJ:y**T!**. HWSttfcDERAtfflL^T. 
*B*<7>N;£3g7 5 ^ MB M 4 C A<-<? # 4 c 

T5yBEWa>a3EI^(4. Edman#»afc*ffll* 

ft{*DNAEM*&. »*-r*Zfc-e. **BB(DDERASa 

<D*5(=Lr»6*t*DERAIBfca>Jie : Fa>E«l3. It 
L < (±»ffl0>5? <7 U*^ Ktffcffc. L < tttMOft 

ir0&^£*roT. **BH(DDERAB*0)1#tt*tlft^^ 

±E0>J:5r=*«S*i*DERAJie^-ta«l«:'<^*--l= 

-I*. ttBMB****— "C*y* fiSlcfcHTDERAB 

T?a*ttfj:i\, *»*ttfci»e?- 

£*«*»Si**>*=tf>l:il4* SSSSEX^* — <7>^-T4K 
¥B»EMJ3«ki;WiRB>[SEWa)««lTlc. fttttplteic 



[0009] s±«flaturi4. «hm. mmm. iwt 

S±«BSi:Lrtt. »l(iS/i'Jfc7 
mm*Wc. /<5^UX • *^;ux (Bacillus s 

ubtilis). ^U^/^^r'J^A • 2\JU£ 5^A(Coryneb 
acterium glutamicum). /<^;UX ■ *^ -r X (Baci 1 lu 
s brevis). -tf* 2j n S -b X ■ -tz Utf vx (Saccharomyce 
s cerevisiae). isWy fi P 5 tX ■ tK> / ^ (Schizosa 
ccharomyces pombe) If £fc(f 4 C <h *<"e^4o f&KHISk 

□ — " >y : T • ^tK^ h U — • VXiTVKMolecular 
Cloning, A laboratory manual). %2Wl Cold Spring 
Harbor Laboratory Press (1989) WcBRSJh/CL^S' 

[0 0 10] *JBI*4xfciie^-l-«ky3-K**tSB* 
******** LTM\ Mraftdftfcff±fUft** 
«&ft#T-C*«L. *<D«*ttfr&BM***B** 
WB***a*«»lf&*L*. Jft£fcm*E>*L*Jft*feli« 
0iJ^l4LB^tfe. fei:tf2xYTlS*6<D<fe5<i:a««*«ia> 

l4BI»ftlCtT3C4:3&<Tf*«. 

[001 1 ] 

[«*«] JUT. **B*m*T*&l::BBl=lftW** 

[0 0 12] HJfcflJi 17P/W7A • ^;ux^^x 
attBSk 

i7P/W7A"<;i/r^^xiJ*tt5fctolz, 3?>< 
5aLfc^«s«*ico.5% *°y<:?h>. 0.3% b 

§x^X, 0.076% ttfflk* h U ^A*aDiLf=»tt (N 
aOHTfpH7. OICBK) *Jfll*fc. «#**** KKfflcA 
Hfc5mLCDlgtteT*90 o C. 48B$Mfi* L. -CDtg^ 

;«(4500mL#(D*P ^ ^X =1 (cAttfc200mL(Dlgifelc|i^ 
O^?. 90°C. AQmmmt 3*«Lfc. ^ ^l^2L^C0^P 
^^X=HzA*tfc700mlO)i6t6ir**aS-*IB[L. 90 

[0 0 1 3] HJg«2 I7P/U7A ■ ^JU— *v<7X 
3^&a>DERABMRHS 

**«1ic < fc*«§iafe|cj:y. «MLO)it*fe*i&JftSL 
fe«B*3^&. Xi&^B (7000rpm. 20^) |zJ:y»B 
L. *(**»fc 0 $^I3S<*I43% NaCIT'^MLfc^. 
M«:;¥SSCD4efl:(7)10mM Tris/HCI (pH8. 0) 

fi*aa»i=*y«»Lfc. ctL^a^gt d5ooor P 

■u 20^) L-C*a>±J»*BB»afcLT»fc. COS 
B^l^1% (w/v)lC3fe*c*:5lc«EMx hU^h7-fv> 
$*Q^.. 20»IB«aT?tt«Lfc»4:. *<D5>M (15000r 
pm. 20^) L. 8tBtaiBB»tLr»y»^fc. 
*ifcBfRa*10niM Tris/HCI (pH8. 0) T*¥8Hb L/cDEAE- 
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Toyopearltt>T*>3E»£P-? hy^-r— (S5V — 
SI) ICT^-TU H«B*^ft»Lfc«. 0-0. 5M NaC 

£20%ttaaftlctt«J: 5 icin *u 205WSK7 
£^t;10mM Tris/HCI (pH8. 0) -e¥»<b LfcButy l-Toyop 



ear I Ek^ttffiSff JH ^n7^77^-» V-» I-7 
$Lf:t, 20-0% KKTV^E-^A^^t^W^CDIfia 

[0 0 14] 



Steps 












2.33 


908 


0.0026 


100 


DEAE Toyopearl 


0.650 


91.7 


0.0071 


28 


Butyl Toyopearl 


0.403 


S.3S 


0.121 


17 



(;SSt*:mfi3Ki37g) 

[0 0 15] HJfc#J3 *seWB*ott». «tt 
Sfcfr^l t (Ditm. t L T . *B§M& *<DDERA (J. Am. Chem. S 
oc.1995, vol 117 3333-3339 (1995*)) t (Dit&Z — £B 
(OttMlcHLTffoTtN^o ftfrWKODERAae^aiAlB 

>(ATCC)«fcy. A^L7i 0 (^H#-^ATCC86963) 
[0 0 16] (JBS) Stt»^(*DERAI::<fc*T**S/'J 

JU^L K-3-U h'Jt-XU V>^— if-C 

— ;u-3-U >»JBi**K*-eNADH(D340nma>flMRa)*^* 
50 o CT?;H^L7--o (H1#l) 

[OO 1 7] (SIS**) 1mL(DSttaffi»*fifc dOOmM T 
ris/HCl (pH8.0K 0. 2mM ^f** v 'J X5 'J >H(Deo 
xyr ibose-5-phosphate) . 3. 9U h U X U >SK V > 
7— if (Trios e phosphate isomerase (TPD). 11U^U 
-tzP3U>^^t KPVt—B (Glycerol -3-phosphate d 
ehydrogenase (G3PDH)K 0. ImM NADH(-a^>7£ KT 
fz>^/7btf K iSroS). B*»») (D?*^ D 
eoxyribose-5-phosphate . TPL G3PDH. NADH£B&<ffl 
J*£50^T?3#M^:/*:i'<---hL* »y(D«J*£*Q 

*fflL^T. 50°C-C(DNADH<D3K'>lcff5a8 
^340nm(DqRi|XCDM^>*mr B 1;I l l^Lfco B*S1tC0 1 » 
a (U) (*50^T?1»Njafcyi^molO)NADHt3t^Slt* 
HlfiS<t£S§L. NADHCD340nml3fc(-t^>S 'J^E;U 

K*«»I46. 22mM-1cm-1 <h Lfco 

[ 0 O 1 8 ] 

±E(Z)SttaS5fe*fflL^-C30-65 o C-eailSL. X7D/^ 
-f ■ K;n=. ?^X&&KR(JaTA. pernix£:B§) <t 
*»B4*»*(KITE. coli£B8)(&DERA(BS14<7>gig 
fflJK**tof= (SttHSa*a>ilf*»*A.peroix i E. c 

oii-t 4x^*140^ g. o.2/ug) o 65°cja±a>a«-ettStt 

^tz 0 A. pernix£*Pfitl*. ^B§BS*B*A<65°CT* 

[001 9] Rf£<ai»g&l4<&fiMi 



SfcfzA. pernix^E. col i CDDERACO WHfttt^;li|^-r 4*= 
A. 40-90 , trelO#Mffl3LfcgL A. pernixl£50°C. E. 
colil*40°CT*S14;1B3EL. IRfflaiLT^&^iMBStt 
*1£LT*a>»#S1S**i»fc 0 E. coli£3fc<DDERA 
70°C<Z>|ft«i31-e*SLf-a)lclt^<. A. pernix*3fc 

[0 O 2 O] ;^|CA. pernix<DDERAlc-D^T80°Ct?£B* 
^<f-o A. pernix£3fc<£>iffftl£. 80°C 60»<Dj»fflSrcfc 

[0021] aim 4 mmummT j ssn^M 

»»*£SDS-PAGElcj&M+ % #^*K)25, OOODaftffil^Eto 

-CxK'7>»»aic < fey««rLfco »&tLfcEW*EM 
S^4lc^-r o 
[0 0 2 2] ±E(D35»lz«fcy»«fLfcN3RJ!BE5iJS. 

* y *S L fcEJI * 1 1 \Z . Nde I & t/BamH I (D#*JISP 
*th-f hfcttttJLfr^-r -7-. DERA-Ndel 
^TjDERA-BamHI (E«f#7) fcKtf Lfco (DERACDP^fe 
zi K>nG(4*M-ea>*aifl!)fca6ATGlc*»LrL^ 

) 

[0 0 2 3] HJS«5 I7P/W7A ■ 
^fe^DNACDlSSJ 

*«S«1-e»&*lfc«i***«l*7*. 3*ib»« (5000 
g. 10») iZcfeyjIMU 3% NaCI-CifeBtfrofc. S 
<*;SaS2 g (DSft £ 8m 1 0)TE»flr^ (1 OmMTr i s-HC I (pH7. 
5). ImM EDTA)lz!BaLfco S1*^;S;*Slc10mg/ml Lyso 
zyme 2m U 10mg/ml RNAase 100// I &lMx.3TC~(:\ 30» 
Pel-f >+a. / <— *>a >Lfc^. 20mg/m I Proteinase K 50 
jul£}jQ^ 10^^. 30mg/ml N-Lauroylsarcosine Na 
Iml^iHTlT. * &I=45#IHI^ ^j.^— va >Lfc 0 
Sfi(DCI OP7t^;UA:^ V7 5;i/7^3- ;u=24:1) 
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ZDUTLm^lzMftL. aiO»«(7000g. 15#M)L 
X. *fi*#»Lfc. BC»#tti5-*liyiSLfc 

&ICPCI (TK^ffifls^x/ — ^:CI=1:1)««*CI« 
S^^«ir2IaiayilLfco *t»l^2IaICI«iSLfc*. 0. 

-f X*^a— ■?tf«*Wy, 70%x$y-;UT% Sill 

TESS®^ 500// I lr*»Lfc. 
[0024] l7D/W7A-^ 7 ^ 

5// I . Sph I 5 I . ic^y37°CT% -S«Bf*#Hb£ 
fcdfc^fco pUC18*B«(cEcoRl2|i I. Sphl2 

v\ iziU. 37°Ct?. -a*B*5H<b*fcc*ofc'. - 
5 LT»&tlfcyy ADNA&tfpUC18£DNA Ligation Kit 
-Ligation high £ffil*T\ h(D^P ha 
-JM^LN^^^-va >Lfco *rr. BMLfdlflfk*. 

Jf$c&l*P>t:^> h-feiUir^XS Kft*±-C. 30# 
Pifl»ttS-a:*=«. t— h i>3 (42°C. 45«?F^)lCcfcy 
^Tofco ^SfcSILfc3>t 0j f > h-fe;U£50/ig/ml7> 
fcfv'J >&tf1iriM IPTG. 20/ig/mI X-gal £#t;LB¥fi 
*3«att (1L* hU 10g. B«x4rX 5g. NaCI 

10g)C:ttBU 37°CT*. -Bfe»*Lfco *^**±l^ 
WStSttfcS/Vy^a P— — <D*J&*&* 6ft3Dz — £ 

VLTO^MT-'u-otzo rtt3h*)««Ja(10xTaqBuffer 
3?i&S)£1 Jf K ^.SmMlz^S^^I^ISSLt-dNTP 
;I^JS;*S^0.8^ L ±15^^^ *7— DNA£fi-*10pmok 
MEDNAtfyj* =?— B*0. 1// 1 ^*10//l<i:L 
f: 9 rfTH6toaft^-f^y>^S£» (Thermal Cycler ASTE 
CS[)£ffll*T<94°C % 1#-55°C. 1#-72°C. 1»>CD 
W^;uS30Ial*»yiiLfco S«?«T». Tiiu— 7t 

BU K143P-— A>b, BW(DDERAiteT-S*t:tt» 
^^7X5 K(pUC18/derafci»-5)*«KLfc. 
[002 5] 7 *fi2§3E^<Dt$£^ 

±IS-CB»LfcpUC18/dera* J r>^U— hi: Lt, £91 

XEtoCD&iKZmmLtzo KODrK'J ^ V — tf 



«»£10/ik «-2.5mMfzftSJ:3l=BI»LfcdNTP 
?§;$£3/<k ±E^-fV— DNAS«-*50pmok I9EDNA 
jK'J * ^— A* I *D*T. ^M50/i \t Lf: 0 rpSKCD 
;SJt-y--f^U>^St« (Thermal Cycler ASTECSSD 
T<94°C. 15»-65°C. 2#-74°C. 30^>OT+^-T 1 )V 

*25®«yiSLfco kjcktsl r#p— xmsiawiz 
*y. a«a>K)t*«yuLraa. mu **o>te 

«B*lc»»Lfc. ±E-C»fcBrft"*MdeL BamHIT^ 

s«yuLT«a* «*u ^s^te^^ic^l 

fr 0 pET15b£B«(IMBlrc«fi«U <f h^-f'f 
i«Lf:3P--S?^U^ hPCRln^oT. X<7'J- 

->^u »tt3P--«fcy. »^7X= k$hs 

Ltz 0 (pET15b/derai:0f^) 

pET15b/dera*m*T\ *HBBL-21 (DE3) fcfcCDJ&fffnSI 
£*Tof- 0 fl^KlE»Lfc*»BI*. 50//g/ml<D7>t::> 

[0026] HJ£#J 8 fflift;L*8§Ba>te« 

mwrn^mmit. 50/ig/mir>tf->y >^^sb(il 

+ . h'J^hV 12g. PSx^x 24g. yy-izP— ;U5m 
k K2HP04 12. 5g. KH2P04 3. 8g)»*1OOmllc5Mfi«70> 
3p«*^»*6(^^J* Lfc =» P --A N bfilL, 37°CT% 
0D660=0. 6l:^l>ttSiL^ lHa^lmMlcft* 
ctdlclPT6(-<V^ , Pt 0 ;U-iS- : ? 1 ^-^^^ht 0 ^y>' 

g|(5000g 10^)(Ccty. ill, 0.85%NaClT?. )5fe» 

l. ?aa<*ma(7)9ea(DiomNiTris-Hci (pH7. s)Mmm~ 
mmzit* a^gtL. ±*$ap*?s 

ai&»»i^cfcyf»*ttLfc^»tt*>/<^si«*L 

(Hi Trap affinity columns (Pharmacia BiotechSD) 
|z. 0.5M NaCk 10mM>r 5^7- ^t;10mMTr is-HCI 
(pH7.5)««agre. sp«fcLfctt. »astta>fi»X;ft 
K***. ^syi/-;U;*JS*0.1M. 0.2M. 0.3M. 0.4 
M % 0.5lltSI«MI=-t**1*T. Stt«»tHJRLfc. 
($2) 

[0 0 2 7] 

[^2] 



Steps ^r^a(U) i^^>->^^(m g ) tf:^-ft(U/mg) 

mtHM 31,5 34^ 0991 100 

^JRT7^^^^— 21 15.1 1-39 67 



[0 0 2 8] CO)ll»*SDS-PAGEftft*«lL. «lbtt« [0 0 2 9] 
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vU7t;-x-5-u >»7;i/h7- tf^»€>*ifc. com [0030] 

SEQUENCE LISTING 

<;110>; UBE INDUSTRIES, LTD 

<;120>; Thermophilic 2-Deoxyr ibose-5-phosphate Aldolase 
<;130>; Themophilic DERA from A. pernix 

<;140>: 
<;141>; 
<;160>; 7 

<;170>; Patentln Ver. 2. 1 
<;210>; 1 
<;211>; 708 
<;212>; DNA 

<;213>; Aeropyrum pernix K1 JCM9820 
<;400>; 1 

ttgccgtcgg ccagggatat actgcagcag ggtctagaca ggctagggag ccctgaggac 60 
ctcgcctcga ggatagactc tacgctacta agccctaggg ctacggagga ggacgttagg 120 
aatcttgtga gagaggcgtc ggactacggg tttagatgcg cggttctgac tccagtgtac 180 
acagtaaaga tttctgggct ggctgagaag cttggtgtga agctatgtag cgttataggc 240 
tttcccctgg gccaggcccc gctcgaggta aagctagttg aggcacaaac tgttttagag 300 
gctggggcta ctgagcttga tgttgtcccc catctctcac taggccccga agctgtttac 360 
agggaggtct cagggatagt gaagttggcg aaaagctatg gagccgttgt gaaagtaata 420 
ttagaagcgc cactctggga tgacaaaacg ctctccctcc tggtggactc gtcgaggagg 480 
gcgggggcgg atatagtgaa gacaagcacc ggggtctata caaagggtgg tgatccagta 540 
acggtcttca ggctggccag tcttgccaag ccccttggta tgggtgtaaa ggcaagcggc 600 
ggtataagga gtggcatcga cgccgtcctc gccgtaggag ctggcgcgga tatcataggg 660 
acaagcagtg ctgtaaaggt tttggagagc ttcaaatccc tagtctaa 708 
<;210>; 2 
<;211>; 235 
<;212>; PRT 

<;213>; Aeropyrum pernix K1 JCM9820 
<;400>; 2 

Met Pro Ser Ala Arg Asp lie Leu Gin Gin Gly Leu Asp Arg Leu Gly 

15 10 15 

Ser Pro Glu Asp Leu Ala Ser Arg Me Asp Ser Thr Leu Leu Ser Pro 

20 25 30 

Arg Ala Thr Glu Glu Asp Val Arg Asn Leu Val Arg Glu Ala Ser Asp 

35 40 45 

Tyr Gly Phe Arg Cys Ala Val Leu Thr Pro Val Tyr Thr Val Lys Me 

50 55 60 

Ser Gly Leu Ala Glu Lys Leu Gly Val Lys Leu Cys Ser Val Me Gly 
65 70 75 80 

Phe Pro Leu Gly Gin Ala Pro Leu Glu Val Lys Leu Val Glu Ala Gin 

85 90 95 

Thr Val Leu Glu Ala Gly Ala Thr Glu Leu Asp Val Val Pro His Leu 

100 105 110 

Ser Leu Gly Pro Glu Ala Val Tyr Arg Glu Val Ser Gly Me Val Lys 
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115 120 125 

Leu Ala Lys Ser Tyr Gly Ala Val Val Lys Val lie Leu Glu Ala Pro 

130 135 140 

Leu Trp Asp Asp Lys Thr Leu Ser Leu Leu Val Asp Ser Ser Arg Arg 
145 150 155 160 

Ala Gly Ala Asp Me Val Lys Thr Ser Thr Giy Val Tyr Thr Lys Gly 

165 170 175 

Gly Asp Pro Val Thr Val Phe Arg Leu Ala Ser Leu Ala Lys Pro Leu 

180 185 190 

Gly Met Gly Val Lys Ala Ser Gly Gly lie Arg Ser Gly Me Asp Ala 

195 200 205 

Val Leu Ala Val Gly Ala Gly Ala Asp Me Me Gly Thr Ser Ser Ala 

210 215 220 

Val Lys Val Leu Glu Ser Phe Lys Ser Leu Val 
225 230 235 

<;210>; 3 
<;211>; 582 
<;212>; DNA 

<;213>; Aeropyrum pernix K1 JCM9820 
<;400>; 3 

gtgagagagg cgtcggacta cgggtttaga tgcgcggttc tgactccagt gtacacagta 60 
aagatttctg ggctggctga gaagcttggt gtgaagctat gtagcgttat aggctttccc 120 
ctgggccagg ccccgctcga ggtaaagcta gttgaggcac aaactgtttt agaggctggg 180 
gctactgagc ttgatgttgt cccccatctc tcactaggcc ccgaagctgt ttacagggag 240 
gtctcaggga tagtgaagtt ggcgaaaagc tatggagccg ttgtgaaagt aatattagaa 300 
gcgccactct gggatgacaa aacgctctcc ctcctggtgg actcgtcgag gagggcgggg 360 
gcggatatag tgaagacaag caccggggtc tatacaaagg gtggtgatcc agtaacggtc 420 
ttcaggctgg ccagtcttgc caagcccctt ggtatgggtg taaaggcaag cggcggtata 480 
aggagtggca tcgacgccgt cctcgccgta ggagctggcg cggatatcat agggacaagc 540 
agtgctgtaa aggttttgga gagcttcaaa tccctagtct aa 582 
<;210>; 4 
<;211>; 10 
<:212>; PRT 

<;213>; Aeropyrum pernix K1 JCM9820 
<;400>; 4 

Pro Ser Ala Arg Asp Me Leu Gin Gin Gly 
1 5 10 

<;210>; 5 
<;211>; 708 
<;212>; DNA 

< : 21 3> ; Artificial Sequence 

<;220>; 

<;223>: Description of Artificial Sequence: one base change 
from No1 for E. col i transduction 

<;400>: 5 

atgccgtcgg ccagggatat actgcagcag ggtctagaca ggctagggag ccctgaggac 60 
ctcgcctcga ggatagactc tacgctacta agccctaggg ctacggagga ggacgttagg 120 
aatcttgtga gagaggcgtc ggactacggg tttagatgcg cggttctgac tccagtgtac 180 
acagtaaaga tttctgggct ggctgagaag cttggtgtga agctatgtag cgttataggc 240 
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tttcccctgg gccaggcccc gctcgaggta aagctagttg aggcacaaac tgttttagag 300 
gctggggcta ctgagcttga tgttgtcccc catctctcac taggccccga agctgtttac 360 
agggaggtct cagggatagt gaagttggcg aaaagctatg gagccgttgt gaaagtaata 420 
ttagaagcgc cactctggga tgacaaaacg ctctccctcc tggtggactc gtcgaggagg 480 
gcgggggcgg atatagtgaa gacaagcacc ggggtctata caaagggtgg tgatccagta 540 
acggtcttca ggctggccag tcttgccaag ccccttggta tgggtgtaaa ggcaagcggc 600 
ggtataagga gtggcatcga cgccgtcctc gccgtaggag ctggcgcgga tatcataggg 660 



acaagcagtg ctgtaaaggt tttggagagc ttcaaatccc tagtctaa 
<;210>; 6 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence : pr imer 
<;400>; 6 

tatatcatat gccgtcggcc agggatatac 
<;210>; 7 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence :pr imer 
<;400>; 7 

ttatggatcc ttagactagg gatttgaagc 
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